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In atrioventricular dissociation the sinus and nodal pacemakers may interact with each other independently of the conducting tissues so that the slower pacemaker accelerates and passes into phase with the ventricular pacemaker, the resultant disturbance of rhythm being atrioventricular dissociation with accrochage, i.e. hooking together of P waves and QRS complexes by active physiological processes, both mechanical and electrical. Illustrations of various ratios, I:i, 2:1, 2:3 accrochage are demonstrated from 7 patients. It is suggested that accrochage may have clinical importance as it may protect the patient with heart block from syncope by acceleration of the ventricular rhythm and protection of the ventricular pacemaker from interference. The cardiographic features of this spontaneous disturbance of rhythm are discussed with particular reference to the frequencies of the pacemakers and the hooking together of atrial and ventricular systole. In orthograde atrioventricular block the atrial rhythm may be disturbed by retrograde conduction of idioventricular impulses (Cohn and Fraser, I914; Scherf and Schott, I953) or by sinus allorhythmia (Erlanger and Blackman, I9IO; Scherf, 1945) . Though the mechanisms vary in each instance, the re3ult is a closer linking together of atrial and ventricular impulses (Fletcher and Brennan, I959; Fletcher and Morton, I968). There is, however, a third mechanism less well documented in the English published reports, which links together atrial and ventricular systole in atrioventricular dissociation so that the P waves and QRS complexes synchronize with each other or almost so. It appears to depend upon active physiologica} factors which can be shown experimentally, and which therefore constitute a disturbance of rhythm sui generis.
As will be apparent from the cases described in this paper, it may have clinical importance. Before the analysis of cardiograms a brief resume of the principles of interpretation may be helpful.
When two independent foci of impulse formation exist side by side in a biological medium, they may interact together under certain circumstances in such a way that the focus with the lower frequency accelerates to approximate that of the higher frequency, and, in addition, the two foci tend to beat in (Segers, I946) . Parallel conditions occur naturally in the human heart when the sinus node functions with an independent ventricular pacemaker, as in atrioventricular block, and in certain of the pararrhythmias, such as interference dissociation. The first clinical case was reported by Segers, Lequime, and Denolin (1947) , who based their interpretations on experimental data in the frog's heart (Segers, I946) . Since the characteristic finding is a 'hooking together' of the P waves and QRS complexes, the term atrioventricular dissociation with accrochage (accrocher, to hook together) is used to describe the disturbance of rhythm as suggested by Stock (I969) to distinguish it from fortuitous synchronization of P waves and QRS complexes which may occur in atrioventricular dissociation over a few cycles. Accrochage of impulses may occur in various ratios, i:I, 2:I, and more rarely 3: I, 4:I, or even 3:2 (Segers, I946 (Segers et al., I947; Marriott, I956, 1957; Stock, I969) . In the I:I ratio it appears to correspond with 'isorhythmic dissociation' of French authors (Veil and Codina-Altes, I928).
Greater awareness may reveal a higher incidence. We have records of seven cases which have been well documented over a i2-year period. They were all men of 57 to 6i years, who had cardiographic confirmation of ischaemic heart disease. As in all disturbances group.bmj.com on June 22, 2017 -Published by http://heart.bmj.com/ Downloaded from Atrioventricular dissociation with interference with 2:3 accrochage Case 7 A man aged 57 years had a history of myocardial infarction after which he was observed over a four-year period. Twenty serial cardiograms were recorded, in which sinus rhythm was dominant in I2 tracings with a rate range of 6o to 75 a minute. In the remaining 8 tracings dissociation with interference was the dominant rhythm over prolonged periods of not less than Ioo beats. Fig. 4 is a selected sample to demonstrate the mechanism of the pararrhythmia, with oesophageal leads to define the atrial rhythm more precisely. For this disturbance of rhythm the atrial rate is relatively fast, 88 beats a minute, as sinoatrial block is the usual mechanism of this pararrhythmia (Scherf and Schott, I953) . The ventricular rhythm, which appears to be nodal in origin, has a rate of I IO beats a minute. When the sinus impulse is not conducted to the ventricles to disturb the ventricular rhythm (Fig. 4,D) , it synchronizes with the nodal impulse in a consistent fashion. After each conducted sinus beat the P wave preceded and synchronized with the next QRS complex with a PR interval of 6, and in the succeeding beat the P wave and QRS complexes are also synchronized but the P wave follows the QRS complex with an RP interval of 8-12, i.e. one atrial cycle length contains one ventricular cycle length. The third P wave is 'out of phase' with the QRS complex and its impulse is conducted in the ventricles. In the tracing the faster nodal pacemaker appears to enhance the slower sinus pacemaker so as to synchronize with it a ratio of 2 synchronized beats out of 3. An alternative but less likely interpretation of Fig. 4 may be mentioned. According to Marriott (I956), the PR interval in accrochage may at times exceed the RR interval, i.e. the atrial impulse may synchronize with the ventricular impulse of the preceding cycle. In Fig. 4 the first P wave may activate the second ventricular complex with a PR interval of 56 which is longer than the first ventricular cycle of 52, i.e. the second P wave synchronizes with the QRS complex of the first P wave. But this mechanism is not followed through in succeeding cycles, and dissociation with interference with 2:3 accrochage is probably the more acceptable explanation. Moreover, it has already been noted that synchronization tends to extinguish conduction in the bundle of His in either direction (Dressler, 1929) .
Discussion
The interaction between the atria and ventricles in atrioventricular dissociation independent of the function of the conducting tissues may depend upon both mechanical and electrical factors. Both were proven to play a part independent of each other in synchronization of impulses in the frog's heart, and both mechanisms were independent of nerve tissue (Segers, 1946 ..... .', P '1.14. 
